
From: "Monroe, Stephen" <stephen_monroe@nps.gov>
To: Penoyer

Pete
CC: "Kristen Keteles" <keteles.kristen@epa.gov>
Date: 5/22/2014 2:50:29 PM
Subject: Re: QAPP Time Again
Attachments: 20140513_QAPP_I&M_CECs_2014.pdf

Hi,

I'm not sure whether Kristen received the other signature page or a copy of the entire document, so just to make sure I'm sending those to her now.

Steve
Stephen Monroe
Hydrologist
National Park Service
Southern Colorado Plateau I&M Network
P.O. Box 5765
Northern Arizona University
Flagstaff, AZ  86011
(928) 523-7458 office phone
(928) 863-1319 cell phone
(928) 523-2014 fax
stephen_monroe@nps.gov

On Thu, May 22, 2014 at 2:27 PM, Penoyer, Pete <pete_penoyer@nps.gov> wrote:
Here is the 1st signature page with my signature.  That should leave Kristen who already has the second sig. page that came from Steve....right?  (or
does she need steve/colleen to send that).

Pete



On Wed, May 21, 2014 at 2:32 PM, Flanagan, Colleen <colleen_flanagan@nps.gov> wrote:
Thanks, Steve!

Pete: the signature page is attached. Please sign, scan, and send back so Kristen can approve the QAPP.

Cheers,
Colleen
Colleen Flanagan Pritz
Ecologist, Air Resources Division
National Park Service
Phone: 303-969-2806 
email: colleen_flanagan@nps.gov 

On Wed, May 14, 2014 at 12:42 PM, Monroe, Stephen <stephen_monroe@nps.gov> wrote:
Hi,

Everybody is really busy now, so it took a little patience to get all the last minute edits and signatures, but I think we are there.
I'll attach the final version for you guys to review and sign.

Steve
Stephen Monroe
Hydrologist
National Park Service
Southern Colorado Plateau I&M Network
P.O. Box 5765
Northern Arizona University
Flagstaff, AZ  86011
(928) 523-7458 office phone
(928) 863-1319 cell phone
(928) 523-2014 fax
stephen_monroe@nps.gov



On Mon, May 12, 2014 at 12:21 PM, Flanagan, Colleen <colleen_flanagan@nps.gov> wrote:
Thanks so much for taking care of this, Steve.

Colleen
Colleen Flanagan Pritz
Ecologist, Air Resources Division
National Park Service
Phone: 303-969-2806 
email: colleen_flanagan@nps.gov 

On Fri, May 9, 2014 at 9:47 AM, Monroe, Stephen <stephen_monroe@nps.gov> wrote:
Good morning,

The moment we've all been looking forward to is finally here.
During the past week there have been only a few very minor changes to the version of the QAPP you've all seen, so now it is time to move
on to signatures.

I'll attach a blank signature page for the 2014 CEC QAPP to this message.

Starting with Rebecca, would each of you I&M folks, in order; print, sign, scan the pdf, then forward it to the next person on the list. Send to
the signed file to me and I'll append it to the full version of the QAPP and pass the entire document on to Pete and Colleen.

Thanks and Have a great weekend! 

Steve
Stephen Monroe
Hydrologist
National Park Service
Southern Colorado Plateau I&M Network
P.O. Box 5765
Northern Arizona University
Flagstaff, AZ  86011



(928) 523-7458 office phone
(928) 863-1319 cell phone
(928) 523-2014 fax
stephen_monroe@nps.gov

--
Peter E. Penoyer, PG
Hydrologist/Hydrogeologist
National Park Service, WRD
1201 Oakridge Dr., Ste. 250
Fort Collins, Colorado 80525

Ph (970) 225-3535
Fax (970)225-9965
pete_penoyer@nps.gov

Water Quality Team Lead
Aquatic Systems Branch
Water Resources Division
NRSS Directorate, WASO

This electronic message contains information generated by the National Park Service (DOI) solely for the intended recipients. Any unauthorized
interception of this message or the use or disclosure of the information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and delete the email immediately.







 


 


 


 


QUALITY ASSURANCE PROJECT PLAN 


 


for 


 


SURFACE WATER SAMPLING FOR PESTICIDES, PHARMACEUTICALS, PERSONAL 


CARE PRODUCTS, WASTE WATER INDICATORS 


in the 


National Park Service’s 


Northern Colorado Plateau, Southern Colorado Plateau, Sierra Nevada,  


Great Lakes, Heartland, Sonoran Desert and Southern Plains Inventory and Monitoring 


Networks  


 


 


 


 


 


 


 


Describing Operations for the Year 2014 


 


Prepared by: 


National Park Service 


Water Resources Division and Inventory and Monitoring Program 
1201 Oakridge Dr., Ste. 250 


Ft. Collins, CO 80525 


 


 


Date:  4/10/2014 


 


Prepared for: 


United States Environmental Protection Agency 


Water Quality and Pesticides Team 


1595 Wynkoop Street 


Denver, CO 80202-1129 and Washington D.C.















QAPP for Surface Water Sampling for Pesticides, Pharmaceuticals, Personal 


Care Products, and Waste Water Indicators Occurrence in NPS I&M Network 


4 


 


A2 Table of Contents 


 


A1 Title and Approval Page ..................................................................................................................... 2 
A2 Table of Contents ................................................................................................................................ 4 
A3 Project Partners ................................................................................................................................... 5 
A4 Project Organization ........................................................................................................................... 5 
A5 Problem Definition and Background .................................................................................................. 7 
A6 Project Objectives, Task Descriptions, and Schedule ......................................................................... 8 
A7 Quality Objectives and Criteria ........................................................................................................ 11 
A8 Special Training and Certifications .................................................................................................. 11 
A9 Documentation and Records ............................................................................................................. 11 
B1 Sampling Process and Design ........................................................................................................... 12 
B2 Sampling Equipment and Supplies ................................................................................................... 14 
B3 Sampling Methods ............................................................................................................................ 14 
B4 Sample Handling and Custody .......................................................................................................... 16 
B5 Analytical Methods ........................................................................................................................... 16 
B6 Quality Control Requirements .......................................................................................................... 17 
B7 Inspection/Acceptance Requirements for Supplies and Consumables ............................................. 17 
B8 Use of Existing Data (Non-Direct Measurements) ........................................................................... 17 
B9 Data Management ............................................................................................................................. 18 
C1 Assessments/Oversight and Response Actions ................................................................................. 18 
C2 Reporting .......................................................................................................................................... 18 
D1 Data Review...................................................................................................................................... 18 
D2 Verification and Validation .............................................................................................................. 18 
D3 Reconciliation ................................................................................................................................... 18 
Appendix 1 – NPS I&M Sampling Sites ................................................................................................ 19 
Appendix 2 – Target Analytes and Reporting Limits ............................................................................. 21 
Appendix 3 – Chain of Custody Form .................................................................................................... 29 
Appendix 4 – Analytical Methods, Sample Containers and Preservation .............................................. 30 
Appendix 5 – NPS Organizational Chart ................................................................................................ 31 


 







QAPP for Surface Water Sampling for Pesticides, Pharmaceuticals, Personal 


Care Products, and Waste Water Indicators Occurrence in NPS I&M Network 


5 


 


A3 Project Partners 


The following agencies are anticipated to collaborate on this project: 


  


 Seven National Park Service Inventory and Monitoring Networks: Northern Colorado 


Plateau Network (NCPN), Southern Colorado Plateau Network (SCPN), Sierra Nevada 


Network (SIEN), Sonoran Desert Network (SODN) and Southern Plains Network 


(SOPN), Great Lakes Network (GLKN) and the Heartland Network (HTLN)/Buffalo 


National River (BUFF). 


 National Park Service Water Resources Division (NPS WRD) 


 National Park Service Air Resources Division (NPS ARD) 


 United States Environmental Protection Agency (EPA), Region 8 


 


National Park Service Inventory and Monitoring Network (NPS I&M) personnel will collect samples 


from waters within or near management boundaries for analysis of pesticides, personal care products, 


pharmaceuticals and waste water indicators by the EPA Region 8 Laboratory. In some cases NPS I&M 


staff will integrate sample collection with existing water quality sampling efforts using the established 


protocols of the monitoring networks. Data will be entered into the NPS water quality relational database, 


uploaded to STORET, and archived by the NPS Water Resources Division. 


A4 Project Organization 


Kristen Keteles, with EPA Region 8, will help with coordination between the other federal agencies and 


EPA, and will coordinate with the EPA Region 8 laboratory. 


Kristen Keteles 


U.S. Environmental Protection Agency 


1595 Wynkoop Street, 8P-P3T 


Denver, CO 80202 


Keteles.Kristen@epa.gov  


303-312-6039 


Pete Penoyer and Colleen Flanagan will act as co-project coordinators for NPS. Pete Penoyer will be 


responsible for maintaining the approved plan. 


Pete Penoyer 


National Park Service 


Water Resources Division 


1201 Oakridge Dr., Ste. 250 


Ft. Collins, CO 80525 


970-225-3535 


pete_penoyer@nps.gov  


 


Colleen Flanagan       


National Park Service 


Air Resources Division 


12795 W. Alameda Pkwy 


Lakewood, CO 80228 


303-969-2806 


colleen_flanagan@nps.gov  


  



mailto:Keteles.Kristen@epa.gov

mailto:pete_penoyer@nps.gov

mailto:colleen_flanagan@nps.gov
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Rebecca Weissinger will be the NCPN Project Manager and will be the liaison between EPA and NCPN. 


Rebecca Weissinger 


National Park Service 


Northern Colorado Plateau Network 


P.O. Box 848 


Moab, UT 84532 


435-719-2356 


rebecca_weissinger@nps.gov 


Stephen Monroe will be the SCPN Project Manager and will be the liaison between EPA and SCPN. 


Stephen Monroe 


National Park Service 


Southern Colorado Plateau Network 


P.O. Box 5765 


Northern Arizona University 


Flagstaff, AZ  86011 


928-523-7458 


stephen_monroe@nps.gov  


Andi Heard will be the SIEN Project Manager and will be the liaison between EPA and SIEN. 


Andi Heard 


National Park Service 


Sierra Nevada Network 


Sequoia and Kings Canyon National Parks 


47050 Generals Highway 


Three Rivers, California 93271 


559-565-3786 


andi_heard@nps.gov  


Evan Gwilliam will be the SODN and SOPN Project Manager and will be the liaison between EPA and 


SODN/SOPN. 


Evan Gwilliam 


National Park Service 


Sonoran Desert Network 


12661 Broadway Blvd. 


Tucson, Arizona  85748 


520-403-3055 


evan_gwilliam@nps.gov  


 


  



mailto:rebecca_weissinger@nps.gov

mailto:rebecca_weissinger@nps.gov

mailto:stephen_monroe@nps.gov

mailto:andi_heard@nps.gov

mailto:evan_gwilliam@nps.gov
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David VanderMeulen will be the GLKN Project Manager and will be the liaison between EPA and 


GLKN. 


David VanderMeulen 


National Park Service 


Great Lakes Network 


2800 Lakeshore Drive E. 


Ashland, Wisconsin 54806 


715-682-0631 x224 (w) 


715-209-8633 (c) 


david_vandermeulen@nps.gov  


 


Chuck Bitting and Faron Usrey will be the HTLN/BUFF Project Managers and will be the liaisons 


between EPA and HTLN/BUFF. 


Buffalo National River 


402 N. Walnut, Suite 136 


Harrison, AR 72601 


870-365-2762 (w) 


870-577-4145 (c) 


chuck_bitting@nps.gov  


faron_usrey@nps.gov  


 


Analysis will be performed by the EPA Region 8 laboratory in Denver, Colorado. Kenneth Dahlin is the 


laboratory contact. 


Kenneth Dahlin 


EPA Region 8 Laboratory (8TMS-L) 


16194 W. 45th Drive 


Golden, CO 80403-1790 


303-312-7774 


dahlin.kenneth@epa.gov  


Data entry, uploading, and archiving will be performed by the NPS Water Resources Division, Ft. 


Collins, Colorado. Dean Tucker is the WRD contact. 


Dean Tucker 


National Park Service 


Water Resources Division 


1201 Oakridge Drive, Suite 250 


Fort Collins, CO 80525 


970-225-3516 


Dean_tucker@nps.gov  


A5 Problem Definition and Background 


National parks preserve America’s natural resource heritage and are considered to be among the most 


pristine ecosystems in the nation, often providing protection for endangered and sensitive species. 


However, many national parks are impacted by adjacent agriculture, mineral exploration and extraction, 


atmospheric pollutants, and contaminants from waste water treatment discharges. Therefore, it is 


important to assess if anthropogenic contaminants are present in park waters and to identify potential 


sources of contamination to these protected areas. 



mailto:david_vandermeulen@nps.gov

mailto:chuck_bitting@nps.gov

mailto:faron_usrey@nps.gov

mailto:dahlin.kenneth@epa.gov

mailto:Dean_tucker@nps.gov
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The National Park Service Inventory and Monitoring Program (NPS I&M) was designed to determine the 


current status and monitor long-term trends in the condition of park natural resources, providing park 


managers with a strong scientific foundation for making decisions and working with other agencies and 


the public to protect park ecosystems. The NPS I&M program organizes national parks into 32 networks, 


each responsible for collecting and managing natural resource data, with water quality being a significant 


component. 


Water quality was identified as a core vital sign by most NPS I&M networks and each network has 


developed or is in the process of developing a water quality monitoring protocol designed to meet 


network specific needs. Included in this Quality Assurance Project Program (QAPP) are the Northern 


Colorado Plateau Network (NCPN), the Southern Colorado Plateau Network (SCPN), the Sierra Nevada 


Network (SIEN), the Sonoran Desert Network (SODN), the Southern Plains Network (SOPN), the Great 


Lakes Network (GLKN), and the Heartland Network (HTLN)/Buffalo National River (BUFF). Water 


quality sampling by the networks generally consists of measuring field parameters and collecting water 


samples for analysis for bacteria, nutrients, major elements, and trace metals. Informational gaps in the 


NPS I&M water quality monitoring programs include the lack of data documenting the presence of 


pesticides, pharmaceuticals and personal care products (PPCPs), and waste water indicators in park 


waters. 


In 2009, EPA Region 8 provided laboratory analyses in support of a screening study to characterize the 


presence of pesticides in waters at Rocky Mountain Network (ROMN) and Greater Yellowstone Network 


(GRYN) parks, and the Shoshone National Forest/Bridger-Teton Wilderness. In 2010, the EPA Region 8 


study migrated to NCPN parks, with the laboratory analyses of both pesticides and waste water indicators. 


In 2011, EPA Region 8 supported similar efforts in SCPN and SIEN. Along with the pesticide and waste 


water indicator analyses, the EPA Region 8 Laboratory analyzed for a suite of PPCPs. 


In 2012, the project focused on NPS I&M network streams where the highest concentration levels were 


observed in the 2010 and 2011 studies, and on waters that have not been previously sampled for these 


constituents. 


In 2013 the project continued as in 2012, sampling at sites with high concentrations, and collecting from 


sites that have previously not been sampled, including at GLKN and HTLN. 


In 2014 the project will continue as in 2013, sampling at sites with high concentrations, and collecting 


from sites that have previously not been sampled, 


This QAPP will be used while collecting samples of surface waters for pesticides, PPCPs, and waste 


water indicator analyses. 


A6 Project Objectives, Task Descriptions, and Schedule  


Surface water sampling allows for the characterization and assessment of surface water quality conditions 


in relation to contaminant sources.  The data support establishment of baseline levels, impacts, 


impairments or levels of degradation from some potential sources and the identification of responsive 


public and environmental health decisions to be made. 


 


The purpose of this study is to develop a baseline dataset documenting the occurrence of pesticide, 


PPCPs, and waste water indicator compounds in waters located in and near selected NCPN, SCPN, SIEN, 


SODN/SOPN, GLKN, and HTLN/BUFF park units. Analytes may be introduced into park surface water 


through management actions, such as invasive plant treatments and park maintenance and landscaping, 


concession wastewater treatment, recreational use of surface waters, atmospheric deposition, and 


upstream sources from surrounding lands. Water sampling analysis will be used to assess and evaluate the 


distributions and magnitude of water quality conditions in relation to potential sources of contamination. 
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Project Objectives 


 Collect high quality surface water samples at locations where previous sampling or land use 


activities indicate contaminants may be present, or at locations where baseline data are 


unavailable. 


 Report data collected, analytical results and the distribution of detections between sites.  


 Provide NPS with concentration information at low detection limits on pesticides, PPCPs, and 


waste water indicators. 


Task Descriptions and Definitions 


Tasks to be performed by participating NPS I&M networks include: 


 Identify and select sampling sites from parks in each network.  


 Coordinate with members of the work team to establish sampling schedule. 


 Conduct an inventory of supplies, equipment and equipment condition. 


 Order additional supplies and equipment, and/or repair existing equipment as needed. 


 Coordinate sampling trips. 


 Send samples to the EPA Region 8 Laboratory in Denver, Colorado. 


 Review analytical results to determine if any impacts are or may be present. 


 Consult with EPA on interpretation of data. 


 Manage and archive project data. 


 Report findings/observations in summary document outlining laboratory results within one year 


of receiving results from EPA laboratory. 


Water samples submitted to the EPA Region 8 Laboratory for pesticide, PPCPs, and waste water indicator 


analyses will be collected following procedures described in this QAPP. EPA Region 8 Laboratory will 


analyze samples as described in relevant EPA SOPs. Data will be validated and reported by the EPA 


Region 8 Laboratory as described in the Laboratory QA Manual. 


 


Each NPS I&M network will use their own individual water quality protocol designed to address specific 


network needs and conditions. These network water quality protocols were developed based on 


comprehensive guidance provided by the NPS Water Resource Division. All NPS water quality sampling 


activities include collection of core water quality parameters (temperature, pH, specific conductivity, 


dissolved oxygen, turbidity, and discharge), as well as park/site specific collection of water samples. All 


NPS I&M water quality protocols also include specific guidance for quality assurance, data management, 


and reporting. 


Project Schedule 


Sampling for this project will take place monthly from April through November, 2014. In 2014 the EPA 


Region 8 laboratory will be able to accept a maximum number of 30 pesticide/PPCP and 15 waste 


indicator samples each month, including QAQC samples. The specific dates and number of samples by 


network are shown in Table 1. Sample sites are described in Appendix 1. 
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Table 1. 2014 NPS I&M pesticide, PPCP, and waste water indicator sampling schedule. 


Pesticides/PPCPs 


Network 
Month 


Sum 
April May June July August September October* November 


NCPN 11 7 0 0 0 10 10 0 38 
SCPN 3 8 13 4 0 5 5 2 40 
SIEN 0 12 6 12 6 12 0 6 54 
SODN/SOPN 13 2 0 0 9 0 15 0 39 
GLKN 0 0 8 14 15 0 0 21 58 
HTLN/BUFF 3 1 3 0 0 3 0 1 11 
Sum 30 30 30 30 30 30 30 30 240 
 


Waste Water Indicators 


Network 
Month 


Sum 
April May June July August September October† November 


NCPN 11 7 0 0 0 10 10 0 38 
SCPN 3 4 4 9 0 2 4 2 28 
SIEN 0 4 6 0 0 3 0 6 19 
SODN/SOPN 0 0 0 2 0 0 1 2 5 
GLKN 0 0 4 4 0 0 0 5 13 
HTLN/BUFF 1 0 1 0 0 0 0 0 2 
Sum 15 15 15 15 0 15 15 15 105 
    


 


 


 


  


                                                      


 
 


 







QAPP for Surface Water Sampling for Pesticides, Pharmaceuticals, Personal 


Care Products, and Waste Water Indicators Occurrence in NPS I&M Network 


11 


 


A7 Quality Objectives and Criteria 


Performance 


Samples and related information will be collected, documented, preserved, packaged, maintained under 


custody and transferred to the laboratory as described in this QAPP to ensure that the data generated are 


complete, accurate, and of the type, quantity and quality required for their intended use.  Laboratory 


procedures are controlled and performed by the EPA Region 8 Laboratory as described in the Laboratory 


QA Manual. 


Measurement Criteria 


All information must be collected in accordance with the criteria established in the US EPA Water 


Quality Standards Anti-degradation Policy.  The purpose of this project is to sample for the occurrence of 


pesticides, PPCPs, and waste water indicators. 


Acceptance Criteria 


Target analytes, reporting limits, and acceptance criteria for this project are found in Appendix 2. 


Pesticides in Water by LCMS (modified EPA8321A method and EPA Region 8 Laboratory SOP analysis 


method ORGM-550) are shown in Appendix 2 Table 2-1.  Target analytes, reporting limits, and 


acceptance criteria for PPCPs in Water by LCMS (EPA Method 1694 and EPA Region 8 Laboratory SOP 


analysis methods LCMS PPCPs ESI+ and LCMS PPCPs ESI-) are presented in Appendix 2 Table 2-2. 


Target analytes, reporting limits, and acceptance criteria for waste indicators in Water by GCMS (EPA 


Region 8 Laboratory analysis method ORGM-006) are presented in Appendix 2 Table 2-3.   


Any data not meeting the Laboratory acceptance criteria for a method will be flagged accordingly.  The 


Project accepts the laboratory acceptance criteria for Project use.  For pesticides, the acceptance criteria 


are plus or minus 20 percent of the matrix spikes, duplicates, and blanks.  For the wastewater indicators 


and PPCPs, the acceptance criteria are plus or minus 30 percent of the matrix spikes, duplicates, and 


blanks.   


A8 Special Training and Certifications 


Staff leading and performing all field operations shall have appropriate water quality sampling training 


and field health and safety training.  The surface water sampling leads have both trainings / certifications. 


The field sampling crew shall have the necessary knowledge and experience to perform all field activities 


and field health and safety training is required for this project.  Project Managers will confirm that all 


staff involved in the project have received the appropriate training and document it the project file. 


A9 Documentation and Records 


Sampling documentation is intended to provide the laboratory with sufficient information to successfully 


support field investigations.  The laboratory will provide the NPS WRD an electronic copy of the 


analytical report and analytical results.  NPS WRD will enter the data into the National Park Service’s 


relational water quality database, NPSTORET, and then move the data from NPSTORET into the 


STORET Data Warehouse for archiving.  The data will be provided to each network in NPSTORET 


format. Project Managers will perform data assessments and will maintain copies of reports produced 


from the assessments. 


The QAPP is to be prepared and maintained by the NPS I&M Project Managers. It is the Project 


Manager’s responsibility to review and update the QAPP as required (at least annually) and to ensure that 
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individuals on the Distribution List are provided a copy of the latest version of the QAPP and any 


revisions on a timely basis. The approved Quality Assurance Project Plan will be stored in project files 


which are maintained by each Project Manager. 


Documents and records for this project include information generated in the field (e.g., field datasheets 


and chain-of-custody forms), assessment reports, progress/status reports, and final reports as defined by 


each network. Project reports will be provided to the EPA if required.    


Dedicated Field Datasheets 


All NPS I&M water quality sampling activities are documented on field datasheets and in trip reports. 


During each sampling event, field parameter values are logged on field datasheets. The field datasheets 


are also used to log any activity which occurred during the sampling event. Field datasheets are scanned 


upon return to the office and paper copies are kept as backup.  


 


The following information will be recorded for each sample:  


 


 Name of stream site location to correctly identify the sample location.  The location 


information should include the site ID, site name (including the stream) and the latitude / 


longitude coordinates. 


 Date and time 


 Person(s) collecting the sample 


 Types of water quality meters and unit serial numbers 


 General weather and stream conditions 


 Water temperature and other field parameters 


 Calibration information for each specific multi-probe meter / sonde unit 


 Other samples or data collected 


 Other pertinent information 


Dedicated Project Files 


Dedicated project files contain detailed information concerning sample sites for each project.  Each folder 


contains at minimum the station photos, a map of the location, and dedicated project field sheets.  Field 


sheets are completed for each sampling event. 


Chain of Custody Forms 


Chain-of-custody forms are utilized to trace the transfer of samples from sampling staff to the analytical 


laboratory staff (see Appendix 3). 


B1 Sampling Process and Design 


NCPN 


Northern Colorado Plateau Network sampling objectives are to collect surface water grab samples from 


stream/river sites in or near NCPN park units where pesticide and/or waste water indicators have been 


previously detected above a level of concern or where baseline data are unavailable. If a site becomes 


temporarily inaccessible, then sampling at a site will be postponed until more favorable conditions apply.  


All sample sites are known locations to field staff. 
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SCPN 


Southern Colorado Plateau Network sampling objectives are to collect surface water grab samples from 


stream/river sites in or near SCPN park units. Considerations for determining sampling sites include co-


location with existing SCPN water quality monitoring sites, potential upstream sources of pesticide/PPCP 


or wastewater contamination and site accessibility (e.g., less than four hour hike from road). If a site 


becomes temporarily inaccessible, then sampling at the site will be postponed until more favorable 


conditions apply.  All sample sites are known locations to field staff. 


 


SIEN 


Sierra Nevada Network sampling objectives are to collect surface water grab samples from stream/river or 


high alpine lake sites in or near SIEN park units to obtain baseline data for pesticides and PPCP presence 


and in the parks. Sites are determined primarily on an opportunistic basis because the laboratory sampling 


schedule precludes the shipping of samples in the later part of the week and the last weeks of each month. 


Further, the remote nature of the parks does not allow for trips solely for the purpose of collecting these 


samples. Rather, samples are collected in the course of previously scheduled field work, but only when 


staff is able to return to headquarters and ship samples in the allowed time-frame. 


 


SODN/SOPN 


Sonoran Desert Network and Southern Plains Network sampling objectives are to collect surface water 


grab samples from springs and stream sites in or near SODN and SOPN park units. Sampling during the 


initial water year will be to establish a baseline of analyte levels and determine what sites have 


pesticide/waste water indicator concentrations above federal, state or SODN/SOPN levels of concern.  


Considerations for determining sampling sites include co-location with existing SODN/SOPN water 


quality monitoring sites, potential upstream sources of pesticide/PPCP or wastewater contamination and 


site accessibility (e.g., less than four hour hike from road). If a site becomes temporarily inaccessible, 


then sampling at the site will be postponed until more favorable conditions apply.  All sample sites are 


known locations to field staff. 


 


GLKN 


Great Lakes Network sampling objectives are to collect surface water grab samples from spring, stream, 


river, inland lake, and Great Lakes sites in or near GLKN park units. Sampling during the initial and 


subsequent water years will be directed towards comparing analyte levels in this monitoring effort to 


those found in previous and ongoing monitoring efforts at GLKN parks, or to establish a baseline of 


analyte levels in surface waters not previously monitored.  Pesticide/waste water indicator concentrations 


will also be compared with federal, state, or GLKN levels of concern.  


Considerations for determining sampling sites include co-location with existing GLKN water quality 


monitoring sites, sites previously or currently being monitored for similar analytes by other organizations, 


potential upstream or point sources of pesticide/PPCP or wastewater contamination and site accessibility 


(available boat access, timing of sampling, etc.). If a site becomes temporarily inaccessible, then sampling 


at the site will be postponed until more favorable conditions apply in the same month.  All sample sites 


are known locations to field staff. 
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HTLN/BUFF 


Heartland Network sampling objectives are to collect surface water grab samples from springs and stream 


sites in or near HTLN park units. Sampling during the initial water year will be to establish a baseline of 


analyte levels and determine what sites have pesticide/waste water indicator concentrations above federal, 


state or HTLN levels of concern.  


Considerations for determining sampling sites include co-location with existing HTLN water quality 


monitoring sites, potential upstream sources of pesticide/PPCP or wastewater contamination and site 


accessibility (e.g., less than four hour hike from road). If a site becomes temporarily inaccessible, then 


sampling at the site will be postponed until more favorable conditions apply in the same month.  All 


sample sites are known locations to field staff. 


 


Sites where water samples for pesticide, PPCP, and waste water indicator analyses will be collected in 


2014 by each NPS I&M network are shown in Appendix 1. 


 


A maximum of 30 pesticide/PPCP and 15 waste indicator samples per month (including QC samples) will 


be collected.  This is limited by laboratory capacity; if the laboratory is unable to conduct sample analysis 


for any reason, sampling will not occur. 


Samples will be labeled and packed as described in B2 and delivered to the EPA Region 8 Laboratory for 


analysis as arranged for by the Project Manager.  All information to be collected is critical for the project. 


If additional supplies are needed due to breakage or loss, Kenneth Dahlin should be contacted to request 


replacements.  


 


B2 Sampling Equipment and Supplies 


A list of equipment required for proper sample collection is provided in Table 2. 


EPA will provide and ship vials to networks for each sampling period. 


 
Table 2. Equipment & Supplies. 


Wide-mouthed, amber, glass jars having a minimum capacity of 250 ml (Teflon-lined lids should 


be used whenever possible) provided by EPA.  


40 ml amber glass vials 


Clean latex gloves provided by EPA. 


Shipping container (cooler) provided by EPA with ice. 


Chain-of-custody form provided by EPA. 


Pre-paid shipping forms provided by EPA. 


Field notebook and pen, permanent marker. 


  


B3 Sampling Methods  


Samples will be properly documented, preserved, packaged, and transferred to the laboratory.  


 


Procedures for collecting a subsurface water sample 
 In moving water, always collect sample upstream of sampler’s body and upstream of all other 


personnel.  In ponded areas avoid stepping/standing in water, if at all possible.  If standing in 


water is unavoidable, move slowly to chosen sample spot and collect sample as far from body 


as possible, shifting position slightly to collect subsequent samples from undisturbed water. 
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 Lower a glass jar to the desired depth (at least 18 inches if possible) with the lid on. Remove 


the lid under water. Rinse the bottle 2x with sample water and then sample from a similar 


depth as above. Fill the jar completely. Avoid collecting disturbed sediment.  


 Replace the lid and lift the bottle out of the water. 


 Dry the jar thoroughly and  label with project name, sample ID, sample date, sampled by, 


sample time, preservative (ice), grab sample, and analysis requested (pest/PPCP, waste). 


 Repeat the above procedure with glass jars and 60-ml vials until the appropriate number of 


samples has been collected. Use new or clean gloves when collecting each additional sample. 


 Prepare or collect duplicate samples as necessary for quality control. Each duplicate sample 


should be given a unique sample ID. 


 Prepare or collect field blank samples as necessary for quality control. Each field blank sample 


should be given a unique ID. 


 Place the samples in the shipping container as they are collected. Pack with ice and prepare for 


shipment. 


Additional Considerations and Precautions in Sampling for Compounds (PPCPs & WWIs) 


with Low Detection Levels 


 
Detection levels for the compounds of concern are in the low parts-per-trillion range and some analytes 


(hormones and personal care products) may occur as residue on clothing or skin or even in the breath of 


those collecting samples.  For these reasons, extra precautions are necessary to avoid the contamination of 


samples/open sample containers during the sampling process and also in the handling of blank samples to 


ensure all are handled in as similar a manner as possible.  The following field procedures should be 


considered and followed where possible to ensure sample representativeness and integrity during the 


collection.  


 


 Avoid use of personal care products (e.g., shampoo, lotion, perfume, anti-perspirant, sunscreen 


etc.) and insect repellents (e.g. DEET) on the day of sampling.  Use clothing (long sleeves, hats, 


bug netting, etc.) alternatives to protect from sun and insects on the day of sample collection. 


 Always use fresh gloves when sampling.  In ponded areas (static water), use of shoulder length 


gloves is recommended. 


 Avoid caffeine and nicotine products on day of sample collection 


 Be cognizant of any use of over-the counter drugs and other medications on day of sample 


collection and take special care to minimize potential for sample contamination. 


 Do not breathe into, stand over, or move arms etc. above open sample containers.  


 Collect sample upstream of all sampling personnel. 


 Remove sample cap underwater before submersing bottle to 18 inch sample depth to collect 


sample 


 Cap sample under water after sample collection 


 Individual collecting the sample should also collect/prepare blank samples using the same 


techniques (e.g. similar to clean hands dirty hands methodology in sampling for trace metals) 


 Only use blank water supplied by EPA lab 


 Maintain an awareness of residues that may occur on sampler’s clothing/face/hands that could 


contaminant open sample containers through shedding of particles. 


 Be aware of air flow, currents and air emission sources surrounding an open container and always 


minimize the time the container may be open to the atmosphere (e.g. replace cap on sample 


container while submerged underwater as prescribed). 
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Sample Identification and Documentation 
At the time of collection, information describing park, stream, site, sample ID, date, time, and other 


relevant information (e.g. waterbody estimated turbidity; clear, low, medium high, very high etc.) will be 


recorded on field datasheets or in a field notebook. Site IDs will be assigned using a format defined in 


each network’s water quality monitoring protocol (for examples see Appendix 1). 


B4 Sample Handling and Custody  


After collection, all samples will be immediately placed in a cooler with ice and kept cool until delivered 


to the laboratory.  The Region 8 laboratory will be notified before sampling occurs to let them know when 


samples will arrive.  All samples will be delivered with a completed chain-of-custody (COC) form.  


Samples will be shipped via UPS overnight service to the Region 8 laboratory. An example laboratory 


chain of custody form is provided in Appendix 3. 


Storage and Preservation 


If samples must be stored temporarily, they should be refrigerated at 4.5º C or lower to prevent microbial 


degradation. Wet or Blue Ice should be used for preserving samples during shipment. 


Shipping  


Contact laboratory personnel prior to shipping to ensure that laboratory staff will be available to receive 


the samples. Samples should be shipped to the laboratory as soon as possible after collection and should 


be received by the laboratory 7 or less days after the time of collection. Ship samples so they remain 


intact. Additional requirements of the intended carrier (UPS) will be determined before any shipment. 


Coordination with the Analytical Laboratory 


Coordination with appropriate EPA laboratory personnel must be conducted before beginning any 


sampling activities. Sampling procedures, quality control measures, sample preservation, holding times, 


and shipping methods will be discussed. Any recommended or anticipated and significant change in 


procedure will be discussed with the EPA project coordinator. 


B5 Analytical Methods 


Analytical methods, containers, sample preservation, and holding time requirements are described in 


Appendix 4.  Laboratory procedures are controlled and performed by the EPA Region 8 Laboratory in 


accordance with the Region 8 Laboratory QA Manual.  From the time of sample receipt by the laboratory, 


report turnaround time is 60-90 days. 


 


Laboratory Information:    Laboratory Project Contact: 


EPA Region 8 Laboratory    Kenneth Dahlin 


16194 W. 45th Drive      dahlin.kenneth@epa.gov  


Golden, CO 80403-1790      


(Phone) 303/312-7774       


(FAX) 303/312-7800 


  



mailto:dahlin.kenneth@epa.gov
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B6 Quality Control Requirements 


Quality control samples are used to (1) verify that samples were not contaminated during sampling or by 


equipment, supplies or reagents, (2) to prove or disprove the contamination originated from the suspected 


sources and (3) to assess the accuracy and precision of analytical methods used for detection. The specific 


location of the field duplicate sample and field blank sample will be determined by the Project Manager. 


These QAQC samples are included in the total numbers of samples collected by each network shown in 


Table 1. 


Duplicate Samples 


Duplicate (repeat) analysis of all field parameters will be conducted at any sampling location where a 


laboratory duplicate sample is collected.  For pesticides and PPCPs one field duplicate sample will be 


collected for every 8 to 10 samples. 


Field Blank Samples 


Samples for field blank analysis will be collected once per sampling trip. Field blanks will be used to 


identify sample contamination potentially caused by inadequate cleaning of equipment, or during sample 


collection, handling, processing, or transport in the field or laboratory. EPA will provide DI water and the 


samplers should fill a vial with DI water at the field sampling location, then process and ship the field 


blank with the rest of the samples. 


Matrix Spike and Matrix Spike Duplicate Sample 


Matrix spike and matrix spike duplicate samples (MS/MSD) are designed to evaluate whether there are 


site-specific matrix interferences with the analytes, and to determine the overall accuracy of analytical 


results.  No additional sample volume is required by the laboratory to perform MS/MSD analysis.  Matrix 


spike samples produced in the laboratory for percent recovery studies will be conducted in accordance 


with the project laboratory’s standard QC protocols. 


Corrective Action 


If field, laboratory or other data indicate that problems are occurring or have occurred with sampling or 


field measurements, the Project Manager will investigate. If a problem is identified, its cause and 


corrective actions will be determined. The Project Manager will ensure that corrective actions are 


successfully implemented. 


B7 Inspection/Acceptance Requirements for Supplies and Consumables  


All supplies are inspected by a member of the field sampling team to ensure that materials are delivered 


intact.  If materials are not delivered intact, they are rejected for use in sampling programs.  Sample 


containers are provided by the laboratory.  All supplies are to be stored in protective containers and out of 


direct sunlight. All supplies are marked with a sticker that identifies the program that purchased the 


supplies.  All purchases must be approved by Project Managers and are reviewed on a case by case basis. 


B8 Use of Existing Data (Non-Direct Measurements)  


Non-direct information may include climatic data from the National Weather Service and stream 


discharge data from U.S. Geological Service (USGS) gaging stations.  This information is deemed to be 


reliable and adequate for use as provided. GPS coordinates, if provided, will be verified in the field.  Any 
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information regarding discrepancies or errors in this information will be provided to the appropriate 


Project Manager. 


B9 Data Management  


Data management requirements for NPS I&M water quality monitoring protocols include procedures to 


collect, enter, document, archive, and distribute data. Project Managers will ensure the integrity and 


security of the data collection during a given field season by adhering to standard operating procedures. 


NPS WRD will enter the data into the National Park Service’s relational water quality database, 


NPSTORET, and then move the data from NPSTORET into the STORET Data Warehouse for archiving.  


The data will be provided to each network in NPSTORET format. 


C1 Assessments/Oversight and Response Actions  


Assessment of activities that are conducted during the sampling period may be performed by the Project 


Managers.  No field assessments are planned for this project.  The Project Managers have the authority to 


stop work and determine any other corrective action in the process if deemed necessary. 


C2 Reporting 


Project reports will be prepared by the Project Manager within one year of receiving results from EPA 


laboratory. These may be standalone reports, may be NPS I&M annual data summary or long-term trend 


reports. 


D1 Data Review 


Field documents and records will be reviewed by Project Managers for completeness and accuracy at the 


end of each year.  Findings and corrective actions, if any, will be documented in the project summary 


report or as otherwise required by the Work Plan.  The Laboratory will review analytical data in 


accordance with the Laboratory QA Manual and report results in the analytical data report.   


D2 Verification and Validation  


Data will be validated and verified by the Region 8 Laboratory using laboratory acceptance criteria and 


assessment procedures as described in the Laboratory QA Manual, and reported with the data in the 


project narrative. 


D3 Reconciliation 


Project data and information will be reviewed by Project Managers. A review of project QC data will be 


performed to assess whether qualifications or limitations on the use of the data is recommended.  Climatic 


and hydrologic records will also be assessed to determine if sampling conditions may have changed.  


Information collected is examined to determine if specific land uses or contaminant residue from 


glassware, clothing, human skin, etc. may be the source of unusual readings.  As part of this process, 


contaminant detections will be reviewed with respect to additional information requirements and future 


sampling needs.   
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Appendix 1 – NPS I&M Sampling Sites 


Latitudes and Longitudes are in decimal degree units and the NAD83 Datum. 


 


Table 1-1. List of Northern Colorado Plateau Network sampling sites. 


Site ID Park Site Name Longitude Latitude 


4956290 CANY Colorado River at Potash Boat Ramp 38.5056 -109.6589 


4954360 CARE Fremont River at Hickman Bridge Trailhead 38.2885 -111.2343 


12324200 DINO Yampa River at Deer lodge Park, CO 40.4517 -108.5244 


MiddleCave TICA Middle Cave Lake Locate at Bridge 40.4380 -111.7102 


4994970 TICA Hansen Cave Spring in Timpanogos NM 40.4376 -111.7108 


5995240 ARCH Courthouse Wash 0.5 mile above Colorado River 38.6128 -109.5797 


5995250 ARCH Sleepy Hollow 38.6733 -109.6398 


5995245 ARCH Upper Courthouse Wash at NPS Boundary 38.6880 -109.6548 


4951855 BRCA Sheep Creek 37.5714 -112.2010 


4951857 BRCA Yellow Creek 37.5744 -112.1410 


4930150 CANY Green River at Mineral Bottom 38.5219 -109.9993 


09261000 DINO Green River at Jensen bridge 40.4094 -109.2354 


Grotto ZION The Grotto 37.2581 -112.9467 


4951199 ZION North Fork Virgin River at Temple of Sinawava 37.2845 -112.9473 


4950920 ZION North Creek at planned gage 37.2611 -113.1063 


 


Table 1-2. List of Southern Colorado Plateau Network sampling sites. 


Site ID Park Site Name Longitude Latitude 


BANDRIT01 BAND Rito de los Frijoles near Visitor Center 35.7764 -106.2683 


BANDRIT03 BAND Rito de los Frijoles near Wilderness Boundary 35.7905 -106.2890 


CACHTSA01 CACH Tsaile Creek below Dam 36.2701 -109.2123 


CACHCHI01 CACH Chinle Wash at Chinle, AZ 36.1544 -109.5379 


GLCAESC01 GLCA Escalante River at Coyote Gulch 37.4361 -110.9811 


GRCAGAR01 GRCA Garden Creek below Tonto Trail 36.0850 -112.1223 


GRCAGAR02 GRCA Garden Creek upstream of Tonto Trail Crossing 36.0786 -112.1273 


GRCABRI02 GRCA Bright Angel Creek below Footbridge 36.0997 -112.0936 


MEVEMAN01 MEVE Mancos River at Gage 37.2526 -108.3573 


 


Table 1-3. List of Sierra Nevada Network sampling sites. Due to the opportunistic nature of sampling in the Sierra 


Nevada Network, sampling sites cannot be identified prior to the sampling date. Listed here are sites that have been 


sampled as of August 2012.  


Park Site Name Longitude Latitude 


YOSE Tuolumne River at Tioga Rd bridge 37.8758 -119.3547 


YOSE Merced River at Happy Isles 37.7310 -119.5587 


YOSE Merced River at Pohono Bridge 37.7163 -119.6656 


YOSE Merced_River Below El Portal 37.6718 -119.7939 


YOSE Tenaya Lake 37.8264 -119.4677 


SEKI Spring Lake 36.4727 -118.5589 


SEKI Summit Lake 37.2401 -118.6914 


SEKI Franklin Lake 36.4212 -118.5608 


SEKI Emerald Lake 36.5981 -118.6758 


SEKI Pear Lake 36.6031 -118.6683 


SEKI Heather Lake 36.6012 -118.6876 


SEKI Topaz Lake 36.6260 -118.6384 


SEKI Marble Fork Kaweah at Crystal Cave Road Bridge 36.5757 -118.7865 


SEKI Marble Fork above Tokopah 36.6112 -118.6943 


SEKI Middle Fork above Confluence w Marble 36.5145 -118.8016 


SEKI Marble Fork above Confluence near Potwisha 36.5154 -118.8021 


SEKI Alder Creek near Ash Mountain 36.4933 -118.8262 
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SEKI Kaweah River below Research Center 36.4883 -118.8301 


DEPO Middle Fork San Joaquin at DEPO 37.6281 -119.0888 


SEKI North Fork River near Park Boundary 36.5441 -118.8968 


SEKI Sycamore Creek upstream of SEKI boundary 36.4871 -118.8450 


SEKI Yucca Creek upstream from confluence w north fork 36.5450 -118.8956 


SEKI At Oriole Lake 36.4601 -118.7438 


SEKI Wilsonia 36.7324 -118.9590 


SEKI Middle Fork Kaweah at Park Boundary 36.4868 -118.8359 


 


Table 1-4. List of Sonoran Desert Network and Southern Plains Network sampling sites. 


Site ID Park Site Name Longitude Latitude 


MOCC_01 MOCC Beaver Creek stream index site (near USGS gage) -111.8372 34.6153 


MOWE_01 MOWE Wet Beaver Creek stream index site (near well outlet) -111.7508 34.6487 


TUZI_01 TUZI Verde River stream index site -112.0253 34.7664 


GICL_01 GICL West Fork Gila River stream index site -108.2652 33.2291 


TUMM_01 TUMM Santa Cruz River stream index site -111.0456 31.5635 


PECO_01 PECO Pecos River stream index site (near railroad bridge) -105.6616 35.5253 


BEOL_01 BEOL Arkansas River stream index site (below fort) -103.4280 38.0387 


 


Table 1-5. List of Great Lakes Network sampling sites. 


Site ID Park Site Name Longitude Latitude 


UM883 MISS Mississippi River at Elk River, MN -93.5590 45.2893 


ColdWTR01 MISS Coldwater Spring near Fort Snelling, MN -93.1966 44.8994 


UM839 MISS Mississippi River at St. Paul, MN -93.0830 44.9454 


UM831 MISS Mississippi River at Newport, MN -93.0095 44.8642 


UM815 MISS Mississippi River at Lock & Dam #2, Hastings, MN -92.8620 44.7556 


APIS09-84 APIS Lake Superior near Long Island -90.8388 46.7327 


APIS09-14 APIS Lake Superior near Michigan Island -90.4432 46.9071 


APIS09-03 APIS Lake Superior near Bear Island -90.7637 47.0342 


APIS_Outer_SW_01 APIS Lake Superior near Outer Island -90.4697 47.0067 


APIS09-62 APIS Lake Superior near Rocky Island -90.6816 47.0453 


APIS09-30 APIS Lake Superior near Devils Island -90.7191 47.0691 


APIS09-62 APIS Lake Superior near Little Sand Bay -90.8935 46.9475 


INDU_000 INDU Salt Creek tributary -87.1449 41.6047 


INDU_127 INDU LCEB tributary -86.9628 41.6282 


INDU_170 INDU Kintzele Ditch -86.9348 41.7035 


INDU_447 INDU Pinhook Bog tributary -86.8386 41.6179 


INDU_161 INDU Great Marsh-Hwy 12 Ditch -87.0426 41.6496 


INDU_192 INDU Kintzele Ditch -86.9632 41.6877 


INDU_376 INDU Derby Ditch -86.9897 41.6782 


INDU_077 INDU Dunes Creek -87.0729 41.6477 


INDU_295 INDU Derby Ditch -86.9890 41.6726 


INDU_021 INDU Peterson Ditch -87.0931 41.6173 


INDU_390 INDU Derby Ditch -86.9942 41.6774 


INDU_232 INDU Kintzele Ditch -86.9560 41.6885 


INDU_420 INDU Derby Ditch -86.9980 41.6832 


INDU_519 INDU Little Calumet River East Branch -87.1129 41.6196 


INDU_478 INDU Little Calumet River East Branch -87.1449 41.6119 


INDU_470 INDU Little Calumet River East Branch -86.9614 41.6268 


INDU_462 INDU Little Calumet River East Branch -86.9755 41.6247 


INDU_549 INDU Little Calumet River East Branch -87.1296 41.6150 


 


Table 1-6. List of Heartland Network and Buffalo National River sampling sites. 


Site ID Park Site Name Longitude Latitude 


BUFT06 BUFF Big Creek (Upper/Newton) -93.0436 35.9775 
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Appendix 2 – Target Analytes and Reporting Limits for Pesticides, PPCPs, and Waste Water Indicators 


 


Table 2-1. Target Analytes and Reporting Limits for Pesticides (EPA Region 8 SOP Analysis Method ORGM-550 and 


Modified Method EPA 8321A for Pesticides in Water by Light Chromatography- Mass Spectrometry (LCMS)). Lists are 


separated into negative (Neg) and positive (Pos) ion modes depending on the polarity of the pesticide. 


 


Matrix: Water 
 Analysis MRL  
 
 LCMS_Pest_2012_Neg 


 2,4,5-T  10 ng/L 


 2,4,5-TP  10 ng/L 


 2,4-D  10 ng/L 


 Acetochlor OA  20 ng/L 


 Alachlor OA  50 ng/L 


 Bentazon  10 ng/L 


 Bromoxynil  10 ng/L 


 Butachlor ESA  10 ng/L 


 Dacthal monoacid  20 ng/L 


 Dichloroprop  10 ng/L 


 Dimethenamid ESA  20 ng/L 


 Fipronil  20 ng/L 


 Fipronil sulfide  10 ng/L 


 MCPP  20 ng/L 


 Metolachlor ESA  20 ng/L 


 Oryzalin  20 ng/L 


 Pentachlorophenol  50 ng/L 


 Propachlor ESA  20 ng/L 


 Propachlor OA  10 ng/L 


 Triclopyr  20 ng/L 
 
 LCMS_Pest_2012_Pos 


 3-Hydroxycarbofuran  10 ng/L 


 Acetochlor  20 ng/L 


 Alachlor  20 ng/L 


 Aldicarb  10 ng/L 


 Aldicarb sulfone  20 ng/L 


 Aldicarb sulfoxide  10 ng/L 


 Atrazine  10 ng/L 


 Atrazine de-ethyl  20 ng/L 


 Atrazine de-isopropyl  20 ng/L 


 Atraton  50 ng/L 


 Azoxystrobin  20 ng/L 
 Bromacil  50 ng/L 


 Carbaryl  10 ng/L 


 Carbofuran  10 ng/L 


 Chlorimuron ethyl  20 ng/L 


 Cyanazine  10 ng/L 
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 Diazinon  10 ng/L 


 Dimethachlor  10 ng/L 


 Dimethenamid  10 ng/L 


 Disulfoton sulfone  20 ng/L 


 Diuron  50 ng/L 


 Diuron Metabolite  50 ng/L 


 EPTC  20 ng/L 


 Ethoprop  10 ng/L 


 Hexazinone  10 ng/L 


 Imazaquin  20 ng/L 


 Imazethapyr  10 ng/L 


 Imidacloprid  20 ng/L 


 Linuron  20 ng/L 


 Malathion  10 ng/L 


 Metalaxyl  10 ng/L 


 Methiocarb  10 ng/L 


 Methomyl  20 ng/L 


 Metolachlor  10 ng/L 


 Metribuzin  20 ng/L 


 Monuron  10 ng/L 


 Neburon  50 ng/L 


 Oxamyl  10 ng/L 


 Prometon  10 ng/L 


 Propachlor  10 ng/L 


 Propazine  50 ng/L 


 Propiconazole  20 ng/L 


 Propoxur  10 ng/L 


 Simazine  20 ng/L 


 Sulfometuron methyl  20 ng/L 


 Tebuconazole  50 ng/L 


 Tebuthiuron  10 ng/L 


 Terbuthylazine  10 ng/L 


 Thiamethoxam  20 ng/L 
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Table 2-2. Target Analytes and Reporting Limits for PPCPs (EPA Method 1694 for PPCPs in Water by LCMS and EPA 


Region 8 SOP Analysis Methods LCMS PPCPs ESI+ and LCMS PPCPs ESI-). Lists are separated into negative (-) and 


positive (+) ion modes depending on the polarity of the compound. 


 


PPCPs_ESI-_2012 in Water (EPA 1694) 


Preservation: 07-Ice Only 
Container: 29_40mL, Amber Glass, Cool to 4oC       Amount Required: 40 mL Hold Time: 7 days 


 
  
 Analyte MDLReporting Limit Dup RPD   
(+/-)11-nor-9-carboxy-delta-THC 4.18 10.0 ng/L   30 12.2 - 167 30 74.2 - 132 30 
          
 13C3 Ibuprofen 
   
 Bezafibrate 4.91 10.0 ng/L   30 10 - 221 30 75.9 - 129 30 
   
 Butabarbital 7.79 25.0 ng/L   30 10 - 172 30 51.8 - 151 30 
   
 Butalbital 4.37 10.0 ng/L   30 10 - 181 30 66 - 143 30 
   
 Chloramphenicol 2.83 10.0 ng/L   30 10 - 224 30 54 - 148 30 
          
 D5 Phenobarbital 
          
 D6 Gemfibrozil 
          
 D9 (+/-)11-nor-9-carboxy-delta-THC 
   
 Diclofenac 2.50 10.0 ng/L   30 10 - 304 30 50.5 - 141 30 
   
 Fenbufen 3.50 10.0 ng/L   30 10 - 212 30 74.8 - 130 30 
   
 Furosemide 4.69 10.0 ng/L   30 10 - 210 30 70.1 - 132 30 
   
 Gemfibrozil 4.94 10.0 ng/L   30 14.3 - 168 30 79 - 127 30 
   
 Ibuprofen 2.51 10.0 ng/L   30 37.7 - 159 30 78 - 126 30 
   
 Mephobarbital 11.4 25.0 ng/L   30 10 - 162 30 55.5 - 145 30 
   
 Methylparaben 1.13 10.0 ng/L   30 10 - 183 30 63.6 - 134 30 
   
 Naproxen 2.56 10.0 ng/L   30 6.82 - 166 30 72.3 - 129 30 
   
 n-Butylparaben 8.88 25.0 ng/L   30 10 - 197 30 80.2 - 118 30 
   
 Phenobarbital 4.53 10.0 ng/L   30 11.5 - 165 30 63.7 - 135 30 
   
 Phenytoin 2.38 10.0 ng/L   30 5.4 - 176 30 64.3 - 142 30 
   
 Secobarbital 3.21 10.0 ng/L   30 2.09 - 178 30 56.5 - 149 30 
   
 Sulfamethoxazole 4.56 10.0 ng/L   30 5.25 - 175 30 80.4 - 118 30 
   
 Talbutal 10.7 25.0 ng/L   30 17.2 - 170 30 67 - 135 30 
   
 THC 8.25 25.0 ng/L   30 10 - 188 30 43.9 - 151 30 
   
 Triclocarban 3.74 10.0 ng/L   30 10 - 237 30 83.4 - 122 30 
   
 Triclosan 5.94 10.0 ng/L   30 18.1 - 173 30 63.3 - 141 30 
   
 Warfarin 4.97 10.0 ng/L   30 10.9 - 173 30 81.8 - 118 30 
          
 13C6 Sulfamethoxazole 
 
PPCPs_ESI+_2012 in Water (EPA 1694) 


 
         
 13C3 Caffeine 30 
         
 13C6 Sulfamethoxazole 30 
   
 Acebutolol 3.53 10.0 ng/L   30 42.4 - 147 30 20.1 - 157 30 
   
 Albuterol 3.40 10.0 ng/L   30 29.4 - 159 30 82.1 - 116 30 
   
 Alprazolam 2.17 10.0 ng/L   30 55.3 - 135 30 78 - 121 30 
   
 Amitriptyline 2.68 10.0 ng/L   30 10.2 - 224 30 10 - 198 30 
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 Amitriptyline (+/-)-E-10-hydroxylated 4.05 10.0 ng/L   30 41.4 - 149 30 10 - 186 30 
   
 Amphetamine 4.15 10.0 ng/L   30 36.5 - 144 30 88.1 - 110 30 
   
 Atenolol 3.72 10.0 ng/L   30 26.1 - 145 30 73.1 - 122 30 
   
 Atrazine 0.945 10.0 ng/L   30 35.8 - 146 30 79.1 - 123 30 
   
 Benzoylecgonine 4.41 10.0 ng/L   30 51.6 - 133 30 82.3 - 115 30 
   
 Benzphetamine 2.00 10.0 ng/L   30 3.11 - 229 30 10 - 180 30 
   
 Brombuterol 2.74 10.0 ng/L   30 34.7 - 148 30 10 - 195 30 
   
 Carbamazepine 10,11 epoxide 2.95 10.0 ng/L   30 34.1 - 135 30 56.2 - 131 30 
   
 Caffeine 1.88 10.0 ng/L   30 35.5 - 149 30 70.6 - 133 30 
   
 Cannabidiol 9.00 25.0 ng/L   30 17.3 - 180 30 56 - 137 30 
   
 Cannabinol 11.1 25.0 ng/L   30 12.8 - 162 30 66 - 143 30 
   
 Carbamazepine 1.77 10.0 ng/L   30 50.3 - 138 30 82.4 - 115 30 
   
 Carisoprodol 4.29 10.0 ng/L   30 18.8 - 193 30 77.3 - 128 30 
   
 Chlordiazepoxide 3.06 10.0 ng/L   30 5.62 - 190 30 70.4 - 132 30 
   
 Chlorpheniramine 5.51 10.0 ng/L   30 11 - 259 30 24.3 - 153 30 
   
 Cimetidine 3.95 10.0 ng/L   30 17.7 - 172 30 10 - 194 30 
   
 Clenbuterol 3.74 10.0 ng/L   30 31.5 - 150 30 21.5 - 167 30 
   
 Clobazam 3.61 10.0 ng/L   30 27.2 - 159 30 65 - 122 30 
   
 Clonazepam 3.67 10.0 ng/L   30 10 - 175 30 24.4 - 152 30 
   
 Clonidine 2.05 10.0 ng/L   30 49.7 - 121 30 88.5 - 115 30 
   
 Cocaethylene 4.29 10.0 ng/L   30 54 - 134 30 85 - 113 30 
   
 Cocaine 3.53 10.0 ng/L   30 51.6 - 138 30 80.9 - 121 30 
   
 Codeine 3.39 10.0 ng/L   30 27.7 - 145 30 21.4 - 195 30 
         
 D10 Carbamazepine 30 
         
 D3 Benzoylecgonine 30 
         
 D3 Cocaethylene 30 
         
 D3 Cocaine 30 
         
 D3 Diphenhydramine 30 
         
 D3 Ecgonine Methyl Ester 30 
         
 D5 Alprazolam 30 
         
 D5 Amphetamine 30 
         
 D5 Diazepam 30 
         
 D6 Fluoxetine 30 
         
 D6 Hydrocodone 30 
         
 D6 Norfluoxetine 30 
         
 D7 Atenolol 30 
   
 DEET 2.72 10.0 ng/L   30 10 - 205 30 80.8 - 117 30 
   
 Dextromethorphan 4.88 10.0 ng/L   30 35 - 166 30 10 - 187 30 
   
 Diazepam 3.14 10.0 ng/L   30 46.8 - 143 30 84.5 - 113 30 
   
 Diltiazem 4.94 10.0 ng/L   30 37.2 - 151 30 78.1 - 122 30 
 
   
 Diphenhydramine 3.70 10.0 ng/L   30 46.8 - 135 30 10 - 240 30 
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 Ecognine Methyl Ester 2.97 10.0 ng/L   30 42 - 150 30 85.8 - 113 30 
   
 Erythromycin 2.86 10.0 ng/L   30 10 - 250 30 10 - 199 30 
   
 Famotidine 2.67 10.0 ng/L   30 10 - 136 30 43.2 - 141 30 
   
 Fenbendazole 1.99 10.0 ng/L   30 42.5 - 167 30 10 - 195 30 
   
 Fentanyl 4.53 10.0 ng/L   30 31.5 - 151 30 79.2 - 116 30 
   
 Flunitrazepam 2.85 10.0 ng/L   30 28.8 - 137 30 75.9 - 117 30 
   
 Fluoxetine 3.39 10.0 ng/L   30 52.8 - 143 30 85.3 - 115 30 
   
 Flurazepam 1.36 10.0 ng/L   30 25.6 - 142 30 10 - 200 30 
   
 Gabapentin 11.9 25.0 ng/L   30 14.5 - 314 30 21 - 182 30 
   
 Glipizide 2.39 10.0 ng/L   30 10 - 266 30 32.7 - 147 30 
   
 Glyburide 1.82 10.0 ng/L   30 29.6 - 182 30 23.4 - 148 30 
   
 Hydrocodone 3.83 10.0 ng/L   30 46 - 141 30 58 - 147 30 
   
 Hydromorphone 3.08 10.0 ng/L   30 11.7 - 149 30 34.4 - 156 30 
   
 Levorphanol 3.93 10.0 ng/L   30 45.2 - 135 30 81.7 - 118 30 
   
 Loratadine 2.43 10.0 ng/L   30 12.9 - 238 30 10 - 321 30 
   
 Mefenamic acid 3-carboxy 1.91 10.0 ng/L   30 24.8 - 143 30 55.7 - 141 30 
   
 MDA 3.82 10.0 ng/L   30 22 - 140 30 62.9 - 144 30 
   
 MDEA 4.32 10.0 ng/L   30 25.4 - 196 30 10 - 256 30 
   
 MDMA 4.28 10.0 ng/L   30 29.6 - 179 30 10 - 266 30 
   
 Meperidine 2.38 10.0 ng/L   30 18.7 - 212 30 10 - 198 30 
   
 Meprobamate 0.793 10.0 ng/L   30 23.8 - 183 30 38.3 - 187 30 
   
 Metformin 2.93 10.0 ng/L   30 10 - 197 30 10 - 170 30 
   
 Methamphetamine 2.01 10.0 ng/L   30 41.5 - 189 30 10 - 299 30 
   
 Methaqualone 3.31 10.0 ng/L   30 27.6 - 161 30 83.1 - 113 30 
   
 Methyprylon 1.33 10.0 ng/L   30 20.7 - 130 30 67.5 - 131 30 
   
 Metoprolol 4.57 10.0 ng/L   30 31.4 - 151 30 76.9 - 122 30 
   
 m-Hydroxybenzoylecgonine 0.878 10.0 ng/L   30 13.4 - 260 30 10 - 192 30 
   
 Monensin 1.92 10.0 ng/L   30 10 - 351 30 63.5 - 178 30 
   
 Morphine 3.46 10.0 ng/L   30 23.5 - 158 30 65.3 - 142 30 
   
 Nifedipine 2.81 10.0 ng/L   30 3.45 - 173 30 55.6 - 133 30 
   
 Nifedipine oxidized 2.37 10.0 ng/L   30 49.5 - 147 30 80.6 - 114 30 
   
 Nitrazepam 1.28 10.0 ng/L   30 10 - 208 30 29.3 - 151 30 
   
 Norfentanyl 3.64 10.0 ng/L   30 23.6 - 182 30 73.1 - 128 30 
   
 Norfluoxetine 3.04 10.0 ng/L   30 24.4 - 171 30 25.8 - 160 30 
   
 Norverapamil 3.44 10.0 ng/L   30 8.28 - 185 30 19.1 - 153 30 
   
 Omeprazole 1.13 10.0 ng/L   30 10.8 - 239 30 68.8 - 140 30 
   
 Oxycodone 4.61 10.0 ng/L   30 40.1 - 146 30 77 - 128 30 
   
 Oxymorphone 3.18 10.0 ng/L   30 30.7 - 164 30 18.4 - 191 30 
   
 Paroxetine 4.76 10.0 ng/L   30 8.34 - 211 30 38.5 - 152 30 
   
 Pentazocine 3.51 10.0 ng/L   30 30.2 - 174 30 76.1 - 119 30 
   
 Phencyclidine 4.66 10.0 ng/L   30 29 - 159 30 10 - 192 30 
   
 Phendimetrazine 3.57 10.0 ng/L   30 14.3 - 163 30 26 - 160 30 
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 Phenmetrazine 4.32 10.0 ng/L   30 24.8 - 130 30 10 - 191 30 
   
 Phentermine 3.82 10.0 ng/L   30 21.7 - 148 30 6.48 - 168 30 
   
 Phenylpropanolamine 3.34 10.0 ng/L   30 10 - 125 30 10 - 190 30 
   
 Pindolol 4.10 10.0 ng/L   30 35.4 - 150 30 80.9 - 119 30 
   
 Prazepam 1.86 10.0 ng/L   30 38.8 - 142 30 80.3 - 114 30 
   
 Progesterone 3.70 10.0 ng/L   30 27.9 - 174 30 78.2 - 116 30 
   
 Propranolol 1.95 10.0 ng/L   30 21.2 - 166 30 10 - 182 30 
 
   
 Pseudoephedrine 3.75 10.0 ng/L   30 36.3 - 120 30 88.9 - 112 30 
   
 Ranitidine 4.66 10.0 ng/L   30 12.2 - 260 30 10 - 184 30 
   
 Sildenafil 2.28 10.0 ng/L   30 26.5 - 204 30 10 - 182 30 
   
 Simvastatin 2.09 10.0 ng/L   30 10 - 173 30 10 - 222 30 
   
 Sotalol 3.88 10.0 ng/L   30 37.1 - 132 30 10 - 185 30 
   
 Sulfamethazine 4.58 10.0 ng/L   30 10 - 359 30 67.4 - 137 30 
   
 Sumatriptan 2.81 10.0 ng/L   30 18.8 - 193 30 79.1 - 118 30 
   
 Temazepam 2.07 10.0 ng/L   30 24.3 - 206 30 72.9 - 122 30 
   
 Testosterone 4.69 10.0 ng/L   30 32.4 - 153 30 75 - 118 30 
   
 Thebaine 2.16 10.0 ng/L   30 43.1 - 148 30 52.7 - 142 30 
   
 Thiabendazole 3.24 10.0 ng/L   30 14.1 - 160 30 27.7 - 154 30 
   
 Tramadol 3.35 10.0 ng/L   30 42 - 140 30 50 - 140 30 
   
 Trazodone 2.47 10.0 ng/L   30 35.2 - 149 30 83 - 116 30 
   
 Triamterene 2.56 10.0 ng/L   30 23.9 - 179 30 10 - 196 30 
   
 Triazolam 3.15 10.0 ng/L   30 33.4 - 184 30 77.1 - 125 30 
       
 D4 Lorazepam 30 30 30 
   
 Trimethoprim 0.890 10.0 ng/L   30 27.2 - 143 30 10 - 203 30 
       
 D6 Codeine 30 30 30 
   
 Tylosin 3.41 10.0 ng/L   30 7.31 - 212 30 10 - 194 30 
   
 Venlafaxine 4.35 10.0 ng/L   30 36.6 - 149 30 36.6 - 149 30 
   
 Verapamil 2.94 10.0 ng/L   30 23.3 - 182 30 10 - 200 30 
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Table 2-3. Target Analytes and Reporting Limits for Waste Water Indicators (EPA Region 8 Laboratory SOP Analysis 


Method ORGM-006 for Waste Water Indicators in Water by GCMS). 


 


Waste Ind-6hrs-2012 in Water (Waste Ind.) 


 Preservation:  07-Ice Only 
Container: 14_250mL Amber Glass Cool  Amount Required: 250 mL  Hold Time: 7 days 


 to 4° C 
          
  
Analyte    MDL  Reporting Limit 
Acenaphthene-d10 
         
 surr: Phenol-d6 40 - 130 
    
 Phenol 3.48 50.0 ng/L   40 - 130 30 40 - 130 30 
    
 1,4-Dichlorobenzene 9.92 50.0 ng/L   30 - 130 30 30 - 130 30 
    
 Acetophenone 4.04 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 p-Cresol 3.58 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Isophorone 6.60 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Camphor 7.24 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Isoborneol 6.12 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Menthol 5.72 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Naphthalene 5.36 50.0 ng/L   40 - 130 30 40 - 130 30 
    
 Methyl Salicilate 8.84 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Dichlorvos 4.96 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Isoquinoline 14.4 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Indole 4.44 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 2-Methylnaphthalene 4.76 50.0 ng/L   45 - 130 30 45 - 130 30 
    
 1-Methylnaphthalene 3.80 50.0 ng/L   45 - 130 30 45 - 130 30 
    
 3-Methyl Indole 4.44 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 2,6-Dimethylnaphthalene 4.12 50.0 ng/L   45 - 130 30 45 - 130 30 
    
 Butylated Hydroxyanisole 9.08 50.0 ng/L   20 - 130 30 20 - 130 30 
    
 4-tert-Octylphenol 4.80 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Benzophenone 6.96 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Tributyl Phosphate 7.28 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Triethyl Citrate 10.3 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Celestolide 3.67 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Nonylphenol 9.92 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Prometon 12.6 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Pentachlorophenol 22.8 50.0 ng/L   40 - 150 30 40 - 150 30 
    
 Phantolide 6.60 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Tri(2-chloroethyl) Phosphate 22.4 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 4-n-Octylphenol 6.04 50.0 ng/L   60 - 130 30 60 - 130 30 
          
 Phenanthrene-d10 
    
 Phenanthrene 4.04 50.0 ng/L   50 - 130 30 50 - 130 30 
    
 Diazinon 6.24 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Caffeine 5.44 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Carbazole 4.12 50.0 ng/L   50 - 130 30 50 - 130 30 
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 Galaxolide 6.84 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Tonalide 4.96 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 4-Cumylphenol 6.56 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Carbaryl 8.88 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Bromacil 20.6 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Metolachlor 11.5 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Musk ketone 9.24 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Chlorpyrifos 9.48 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Dacthal 9.96 50.0 ng/L   60 - 130 30 60 - 130 30 
         
 surr: Fluoranthene-d10 60 - 130 
 
    
 Fluoranthene 2.70 50.0 ng/L   55 - 130 30 55 - 130 30 
    
 Triclosan 11.6 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Pyrene 4.88 50.0 ng/L   50 - 130 30 50 - 130 30 
    
 Bisphenol A 5.60 50.0 ng/L   50 - 130 30 50 - 130 30 
          
 Chrysene-d12 
    
 Tri(dichloroisopropyl) Phosphate 13.1 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Triphenyl phosphate 9.92 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Tri(2-butoxyethyl) Phosphate 43.2 50.0 ng/L   60 - 130 30 60 - 130 30 
    
 Estrone 16.5 50.0 ng/L   50 - 130 30 50 - 130 30 
    
 17beta-Estradiol 10.6 50.0 ng/L   50 - 130 30 50 - 130 30 
    
 Ethynylestradiol 14.1 50.0 ng/L   50 - 130 30 50 - 130 30 
     
 Equilenin 50.0 ng/L   50 - 130 30 50 - 130 30 
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Appendix 3 – Chain of Custody Form 
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Appendix 4 – Analytical Methods, Sample Containers and Preservation 


 


 


Table 4-1. Analytical Methods, Sample Containers and Preservation 


Sampling 


Locations 


Analytical Method/ 


Parameter 


Sample 


Volume 


Container 


Size and 


Type Preservation 


Max. 


Holding 


Time 


See Appendix 1 


Pesticides by 


LCMS,  


EPA Method 


8321A, 


EPA R8 Laboratory 


SOP ORGM-550 


40 ml 


Sterile  40 ml 


amber glass 


VOA vials 


Ice to 2-6oC 7 Days 


PPCPs by LCMS 


EPA Method 1694 


EPA R8 Laboratory 


SOP LCMS PPCPs 


ESI+ and LCMS 


PPCPs ESI- 


40 ml 


Sterile  40 ml 


amber glass 


VOA vials 


Ice to 2-6oC 7 Days 


Waste Water 


Indicator 


Compounds by 


GC/MS,  


EPA R8 Laboratory 


SOP ORGM-006 


250 mL 
Sterile 250 ml 


amber glass 
Ice to 2-6oC 


7 days to 


extraction 
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Appendix 5 – NPS Organizational Chart 


 





